Abstract. CCD observations in the BVRI system of 126 stars in the central part of the open cluster IC 4996 are presented. The precision of the photometry and the parameters of the cluster are discussed. A distance of r = 1620 pc and an age t = 9 Myr of the cluster are determined.
INTRODUCTION
A very young (10 Myr, Lynga 1987) open cluster IC 4996 with α = 20 h 14™6, δ = +37°29', I = 75.°36, b = +1. °31 (1950.0) is located in an area where interstellar extinction is large and variable across the cluster (Pucinskas 1983, Vansevicius and Petrauskas 1989) . The most representative color-magnitude diagram (CMD) available (Hoag et al. 1961 ) is based mostly on the photographic UB V photometry (limiting V < 15 mag) and shows a large spread around the main sequence. This circumstance is crucial for the precision of the age and distance determination. The mentioned property was an impetus to carry out new Β VRI photometric observations of the central part of the cluster.
OBSERVATIONS
Observations were carried out at the Okayama Astronomical Observatory (Japan) using the 91 cm telescope on December 12, 1993 with the Okayama Optical Polarimetry and Spectroscopy system (OOPS) (Sasaki et al. 1995) operating in the mode of direct imaging. Four exposures centered on the cluster were taken in each filter, and 16 frames of 650x500 pixels (5x4 arcmin) pixels were obtained. The instrumental photometric system is nearly identical to the standard system for Kß/passbands, but the response function of Β band is redshifted, because optical system of OOPS is optimized only for VRI filters. The standard procedure to take the domeflat (4 exposures) and skyflat (4 exposures) frames in each filter was used.
REDUCTIONS
Bias subtraction, flatfielding using the domeflat frames and a preliminary analysis were done under the IRAF system on computers of the National Astronomical Observatory (Japan). Further reductions, i.e., aperture photometry and flatfielding using the skyflat frames were done with a new package of programs (Bridzius & Vansevicius 1996) developed for high precision photometry based on the analysis of PSF growth curves. Development of a new program of aperture photometry with a wide menu of interactive analysis was needed for high precision photometry with accuracy better than 0.01 mag. Existing program packages, such as IRAF or MIDAS, do not contain such photometric software.
We have used 14 photoelectric standards in the range of V = 9 -15 mag from Hoag et al. (1961) for the reduction to the standard system. Unfortunately, the accuracy of the standards (~ 0.03 mag) is too low in comparison with the precision of our instrumental CCD magnitudes (~ 0.01 mag). Because there are only two stars with RI photometry (Mermilliod & Mermilliod 1994) in our field, we have transformed RI standards from Vilnius photometry (Vansevicius Sz Petrauskas 1989) to the Cousins system according to formulas given by Dodd et al. (1995) . Reported rms errors of the transformation are 0.006 and 0.017 mag for V-R and V-I, respectively.
The transformation of the V magnitude includes a term in the color equation, which was determined using two color indices: with rms error of 0.037 mag. According to our measurements, the internal photometric precision for bright stars (S/N > 200) among different frames of the OOPS reaches 0.006 mag. Such precision is sufficient to use OOPS for high precision polarimetrie and photometric observations.
RESULTS
The results of the CCD Β VRI photometry are listed in Table 1 , where we give our star numbers, coordinates α (1950) and δ (1950), V and color indices. Observed CMDs of IC 4996 are given in Figs. 1 -3. These diagrams are three magnitudes deeper than the previous diagrams (Hoag et al. 1961 ) and contain 126 stars. So, they allow us to determine the distance and age of the cluster by fitting the observed diagrams to theoretical isochrones more precisely, than in former investigations.
When plotting Figs. 4 -7, we have included eight bright cluster members which are outside the CCD field, and have removed four stars which are non-cluster members in the CCD field, according to Vansevicius & Petrauskas (1989) . All stars in Figs. 4 -5 which axe measured by Vansevicius Sz Petrauskas (1989) were dereddened using individual excesses EB-V· This procedure significantly reduced the scattering of the bright end of the main sequence in the dereddened CMD. We have derived a color excess EB-V = 0.64 mag and true distance modulus Vô -My = 10.91 mag (r = 1520 ± 75 pc) on the basis of isochrones by Schaller et al. (1992) (Fig. 4) , and EB-V = 0.63 mag and V0 -Mv = 11.05 mag (r = 1620 ± 75 pc) from the isochrones by Bertelli et al. (1994) (Fig. 5) . We have used R = 3.15 for calculations of the total extinction Ay from EB-V· These Isochrones (rom Schalter et il. <1993) t » 6.9.12 Myr V. Vanatvxcius, A. Bridzius, A. Pucinskas and T. Sasaki Bertelli et al. (1994) results are in good agreement with previous determination given by Lynga (1987) : E B -v = 0.64, r = 1620 pc. Finally, we accept for the cluster EB-V = 0.63 and r = 1620 pc. Dereddening of the indices V-R and V-I (Figs. 6 -7 ) was done with a single value of the excesses determined by fitting the isochrones of Bertelli et al. (1994) The origin of the scatter, according to Pucinskas (1983) , is a patched absorption. However, in Figs. 4 -7 we can distinguish similar features to those discussed by Meynet et al. (1993) , which might be due to the different location of single and binary stars in the CMD. Also, significant deviation of stars with (Β -V) Q > 0.5 mag from thç ZAMS position is, probably, related with the young age of the cluster, i.e., these stars have not reached the ZAMS yet. Determinations of the age in different diagrams (Figs. 4-7 ) are 8 -10 Myr. The determined age of the cluster, t = 9 ± 1 Myr, is between the values given by Lynga (1987) (t = 10 Myr) and Alfaro et al. (1985) (t = 7.5 Myr).
CONCLUSIONS
From the analysis of the results of the BVRI CCD photometry of 126 stars in the central part of the open cluster IC 4996, we can conclude:
-OOPS is a suitable instrument to work in the direct imaging mode with an internal precision of stellar photometry of 0.006 mag; -the precision of our CCD photometry is considerably higher (< 0.01 mag) than photoelectric measurements of stars in the range of magnitude V = 14 -15 mag (Hoag et al. 1961) ; -the new CMD is three magnitudes deeper than the CMDs available to date;
-the large scatter of the cluster stars near the main sequence, probably, can be interpreted in terms of the variable extinction across the field and the presence of binary stars; -the average excesses of the cluster stars are: EB-V = 0.63 mag, EV-R = 0.33 mag and EY-I = 0.68 mag.
-the distance to the cluster, r = 1620 pc, is in good agreement with the previous determination given by Lynga (1987) ; -the age of the cluster, t = 9 Myr, fits well with the result of Lynga (1987).
